Excitation by dopamine D-2 receptor agonists, bromocriptine and LY 171555, in caudate nucleus neurons activated by nigral stimulation.
Electrophysiological studies using cats anesthetized with alpha-chloralose were carried out to determine whether or not the dopamine D-2 receptor mediates the excitation of the caudate nucleus (CN) neurons activated by stimulation of the substantia nigra (SN). Microiontophoretic application of domperidone (D-2 antagonist) produced a significant inhibition of spikes elicited by SN stimulation in 20 of 27 CN neurons. When bromocriptine and LY 171555 (D-2 agonists) were iontophoretically applied to the CN neurons in which the SN-induced spikes were inhibited by domperidone, an increase in spontaneous firing rate was observed in 18 of 20 neurons and all of 10 neurons tested, respectively. However, no alterations of firing occurred with bromocriptine or LY 171555 in any 7 neurons in which the SN-induced spikes were not affected by domperidone. The increase in firing rate by the D-2 agonists was apparently antagonized during simultaneous application of domperidone and haloperidol, but not affected during application of SCH 23390 (D-1 antagonist). These results strongly suggest that the spike generation of the CN neurons upon SN stimulation is mediated by the dopamine D-2 receptor.